GST25 and 26 are induced by cadmium and the herbicides paraquat, atrazine, alachlor or metolachlor, and GST 29 is induced by pathogen attack, but not by herbicides or cadmium5). Deng et al. also reported that rice GST consists of some isozymes that have different substrate specificities2). In corn and sorghum, several GST isozymes are induced after treatment with the chloroacetamide herbicide (metolachlor) and its saf ener (benoxacor) 1,3) We previously suggested that active oxygens were to some extent involved in the induction of GST (pretilachlor) activity by chemicals conjugated with GSH, pretilachlor or fenclorim6,7). Superoxide seemed to play an specially important role in the induction of GST (pretilachlor) activity by pretilachlor. If pretilachlor and superoxide induce the same GST isozymes, the certainty of superoxide involvement in the induction of GST activity by pretilachlor will be increased. The purpose of this study was to partially isolate the rice GST isozymes after the treatment with pretilachlor or superoxide.
Materials and Methods 
Results and Discussion
The extracts from untreated, pretilachlortreated and methyl viologen-treated rice shoots were fractionated on a column of DEAE-cellulose (Fig. 1) . Seven peaks (A Fig. 1 -G) of GST activity were detected. Peaks A and B were induced de novo by pretilachlor and methyl viologen although their induction was evident in methyl viologen treatment.
The activities of peak D, F and G were enhanced by both treatments, and pretilachlor particularly seemed to enhance the activity of peak F most of all. These data indicate that some isozymes are induced commonly but others are induced rather specifically by the chemicals. On the whole, although the pattern of induced GSTs was a little different and isozymes may have different substrate specificity, the species of Isozymes making up the total activity seemed the same or similar between pretilachlor and methyl viologen treatments.
This finding supports our previous studys' in which involvement of superoxide in the induction of GST (pretilachlor) activity by pretilachlor was suggested. Furthermore, characterization of GST isozymes and investigation of the expression of genes encoding GSTs may clarify how superoxide is involved the induction of GST (pretilachlor) activity by pretilachlor.
